Abstract . Based on the 2DH model for calculating the wave induced currents, established by Christopher G. Koutitas [l], a 2DH numerical model for calculating the wave and wind induced currents (current-model) is developed with taking additional account of shear stress due to wind and eddy viscosity components. A 2DH numerical model for calculating the sediment transport and bed morphology evolution (sand-model) is developed and linked to the above current-model. The wave parameters used for the input of the models are obtained from t he RCPWAVE model. This paper presents some numerical results of calculating the currents induced by wind and waves and bed morphology evolution at Phan Ri -Binh Thuan coastal zone for two typical cases of wind: NE and SW monsoons.
INTRODUCTION
Calculation of the sediment transport and prediction of the bed morphology evolution as well as shoreline evolution are very essential for engineering and sustainable development in littoral economic zones. Sediment transport, bed and shoreline evolution are complex phenomena caused by many hydrodynamic processes in coastal zones such as sea water level changing (tide, typhoon surge ... ), wave, tidal current, wind-induced current , waveinduced current and river flow. Therefore, calculating the wave and current parameters must be done before calculating the sediment transport, bed and shoreline evolution. The procedures of calculation include:
-Calculating the wave parameters and wave radiation stresses using the RCPWAVE model.
-Calculating the current induced by wind and wave using the current-model. -Calculating sediment transport and bed morphology evolution using the sand-model.
G OV ERNING EQUATIONS

RCPWAVE m o del
The "Regional Coastal Processes Numerical Modeling System" (RCPWAVE), which was developed by US Army Corps in 1986, is a modeling system that calculates the linear wave propagation . It is applied in many projects in the world. It considers only refractive and shallow effects. The reflective and diffractive effects are not considered. Thus, this model can be applied well only for light slope bottom zones without breakwater or jetty.
The mild slope equation can be expressed in the following form (Berkhoff, 1972 (Berkhoff, , 1976 [ 
Wave and wind induced current model
The wave and wind induced current model is developed from the 2DH model for calculating the wave induced currents, established by Christopher G. Koutitas [1] , and then this model is improved by additionally taking into account of the shear stress due to wind and the horizontal eddy viscosity components. Besides that, boundary conditions at the lateral boundary are improved by seJ:;ond order extrapolative formula. The governing equations of the model are as follows: 
Initial conditions:
Boundary conditions:
-at the solid boundary :
-at the lateral boundary:
U=O, V=O .
the second order extrapolative formulas are used [3] :
-at the offshore boundary: the second order extrapolative formula (2.10) is used for along shore velocity component U, and radiation condition (2.12) is used for perpendicular shore velocity component V:
Equations (2 .5) , (2.6) and (2 . 7) with the initial conditions (2.8) and the boundary conditions (2.9)-(2.12) are solved by an explicit finite different scheme [l] .
Bed morphology evolution model
The mathematical relation for predicting evolution of a coastline or the water depth in a coastal area with considerable sediment transport is derived from principle of mass conservation for the moving grains. Defining the total volume discharge (suspended and bed load) of sediment along the x and y horizontal directions, by qtx, qty, for a nearly horizontal bed (mild slope assumption) , the time rate of change of the bed level rt is given by [4] : The wave propagation model RCPWAVE has been validated toward field data in several previous studies. For example, the two dimension numerical model for wave induced currents in the same coastal zone was investigated by Le Xuan Roan and Nguyen Manh Hung (2003) [5] .
Two test cases corresponding to two prE;)vailing monsoons of NE and SW are taken. For NE monsoon, the wave parameters at offshore boundary are given as follows: wave height H= 1.9 m, wave period T= 7.5 s, wave direction B=22.5 deg (ENE). For SW monsoon: wave height H= 2.0 m, wave period T= 7.6s, wave direction B=-67.5 deg (SSE) [6] . The obtained results are presented in Fig.1 and Fig. 2. 
Calculation of the current parameters
The waves and wind induced current model has been calibrated and verified by adjusting the surface wind friction coefficient Cs, the bed friction coefficient Cf , and dimen- A good agreement between the computed and measured values is also obtained for the verification step (Table 1. and Fig. 3 ) with the maximum relative error of about 203. An relative error within 103 is accepted for the prediction of tidal level. However, the prediction of marine currents is much more difficult than that of tidal level. Therefore, at the present time, an critical value of relative error for predicting the marine currents has not been established. Under the existing situation of computational technology, the maximum relative error of about 203 for the prediction of marine currents is acceptable.
The computed velocity fields induced by wind and wave, corresponding to two typical cases of monsoon are shown in Fig. 4 and Fig. 5 . The dominant direction of the velocity field in the NE monsoon is the southward 'and the inverse direction in the SW monsoon.
The maximum of current velocity is about 0.7m/s at the South of the computed region and the strip of large velocity occurs in the surf zone.
Calculation of the bed morphology evolution
The input parameters for calculating sediment transport and bed evolution are given as follows [6] : d5o = 300µm; dgo = 500µm; Pw=1025kg/m 3 ; p 8 =2650kg/m 3 ; v = 0.9 x 10-6 m 2 / s; zo=0.006 m; c = 0.3 .
The results of total load transport conrespondirtg to two cases of monsoons are presented in Fig. 6 . It shows that the value of total load transport along shore in the SW monsoon is greater than that in the NE monsoon. The reason might be the direction of coastline. Because the shoreline direction is in the NE -SW direction so the angle between breaking wave direction and shoreline in the SW monsoon is greater than that in the NE moonson, and therefore, the influence of wave process on the sediment transport in SW monsoon is more prominent. The averaged total load of longshore sediment transport rates in the SW and NE monsoons are 0.024m 3 /sand 0.014 m 3 /s, respectively.
The maximum transport rate occurs at the South of the studied region, that caused by an increase of current velocity there .
The obtained results of bed morphology evolution are presented in Fig. 7 and Fig. 8 . In the NE monsoon, the accretion is dominant in the whole studied area with t he maximum rate is about 25 cm/ 30 hours. However, the erosion is dominant in the whole studied area in SW monsoon, at the maximum rate of 30cm/30 hours. The wave and wind induced current model has been calibrated and verified by using the measured data. An acceptable agreement between the computed and measured values is obtained. However, this model needs testing more, then it can be applied in practice. The sediment transport and bed morphology evolution model has not been calibrated and verified, because observed sediment transport data are not available. Therefore, the computed values of the sediment transport and bed morphology evolution show only qualitative agreement with reality of the studied area, as follows: -The total load of longshore sediment transport generated by the wave in the SW monsoon is greater than that in the NE monsoon.
-The wave field of the NE monsoon generates the longshore sediment transport in t he southward direction and accreted bed. The wave field of the SW monsoon generates t he longshore sediment transport in northward direction and eroded bed.
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